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- Purpose

To determine the effect of multiple low-level exposures to
sarin vapor on the heart. Endpoints investigated included:

e lead Il electrocardiogram
e blood pressure
e heart rate and heart rate variability

e ultrasonographic monitoring of cardiac contractility
and cardiac texture
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Sarin (GB)

e Also known as German Nerve
Agent B, or GB.

e Organophosphorus nerve
agent

* More volatile than GA, GD,
or VX - greater inhalation
hazard
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 Telemetric transmitters (Data Sciences, Inc.) were implanted
into male Sprague-Dawley rats 8 days pre-exposure




Principles of Operation

- Basic Components of

Telemetry System
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Interbeat Intervals

Lead 11 electrocardiogram — 5000 Hz sampling rate; 1250 Hz filter cutoff
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~Time Domain Analysis
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« |nstantaneous heart rate is not stable over time — this is often referred to as
heart rate variability (HRV)

* This instability results from slight changes in the balance between the
sympathetic and parasympathetic nervous systems.



e Adult male Sprague-Dawley rats were
exposed to GB vapor in a 750-L dynamic
airflow chamber.

» GB vapor was generated using a spray
atomization system.

« Chamber concentrations were determined
using thermal desorption tubes (Tenax-TA)
and GC-FID analysis.




* Rats were exposed to GB vapor for 1 hour on each of 3 consecutive days. Exposures
occurred 24 hours apart
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* The concentration of GB vapor chosen was well above the EC;, for miosis (0.030
mg/m? for a 60 minute exposure), but below the LCc, (7.7 mg/m?3 for a 60 minute
exposure). Mioduszewski et al. 2001, 2002



Effect of GB vapor on

Autonomic Tone

db7 Wavelet Transform

* Parasympathetic activity 5 1n=3
was enhanced following
exposure #1. 4

3 4

« This change was not seen
following the 2" and 3"
exposures, suggesting that |
tolerance had developed.
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e AChE activity in the left ventricle decreased over the 3-
exposure sequence

« BChE activity in the left ventricle was unaffected by exposure
to GB



Innervation of the Heart

.. Sympathetic

Vaous  Parasympathetic

' VRN innervation is

) concentrated at the SA
and AV nodes.

Region of ventricular tissue
sample



R-R interval
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* R-R interval — time between
successive ventricular beats

* QRS complex — ventricular
contraction

» T-wave — ventricular repolarization

* QT segment — time from ventricular
contraction to the end of ventricular
repolarization

* PR segment — time for atrial
depolarization to enter the ventricles
via the AV node



Arrhythmias

Transient Ventricular Asystole following GB exposure
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Arrhythmias

Pre-mature ventricular beats following GB exposure
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 “"“Ventricular bltrasound

Diastole , . Systole

» Two-dimensional echo M-mode images were obtained (2cm depth,
focus 0.75cm) from a left parasternal window.

* M-mode left ventricular measurements were made according to
American Society of Echocardiography guidelines (Sahn et al. 1978).



Left VVentricular Diameter

Fractional Shortening
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LVVEDD = left ventricular end diastolic dimension

LVESD = left ventricular end systolic dimension

» A measure of left ventricular contractility

* Fractional shortening (%) = [(end-diastolic
dimension - end-systolic dimension) / end-
diastolic dimension] x 100
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Left VVentricular Diameter
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LVVEDD = left ventricular end diastolic dimension

LVESD = left ventricular end systolic dimension
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Summary

e Exposure to a non-lethal level of GB vapor produces
changes in autonomic tone in the heart.

» Repeated exposure produces tolerance to this effect of GB
vapor.

 Tolerance in the heart is not likely due to decreased
Inhibition of AChE, increased BChE activity.

*There is no chronic change in ventricular function,
suggesting that GB-induced cardiac changes are transient.
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